MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuajbHocTh: 13.03.02 D1eKTpo3HepreTUKa 1 3JIeKTPOTEXHUKA
HaumeHnoBanue o6pa3oBaTebHOI nporpaMMel: IIpoekTHpoBaHue U IKCILIyaTANMSA CHCTEM 3J1eKTPOCHAOKEHUS
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yueHusi: 3aouHas

Pabouass nporpaMma QM CHUILIHHBI
HNEPEXOJIHBIE IPOLHECCHI B CUCTEMAX 9JIEKTPOCHABXEHUS

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uit

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.16

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

9 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

9 cemecTp - 8 yacos;

HpaKTuquKne 3aHATHA

9 cemecTp - 4 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

9 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

9 cemecTp - 128,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

9 cemecTp - 1,2 yaca;

BKJIIOYAS:
TecTtupoBaHue
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

9 cemectp - 0,3 yaca;

Mocksa 2023




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

PuiXkKoBa E.H.

WaentnuraTtop

R53c2ea63-RyzhkovaYN-12c1f249

E.H. PepxkoBa

COI'ZTACOBAHO:

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

e

Bnageney,

STETES

WaentnuraTtop

F% Kynewosa I'.C.

007417e-AlexeenkovaGS-12aa2d

I'.C. Kynemosa

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney,

Mwuxeee [.B.

» Mol <

Wpentndukatop

Rel7531c2-MikheevDV-e437ec4d

JI.B. MuxeeB




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ienp ocBoeHHUs] JUCHUILUIMHBI. W3YYCHHE DJJICKTPOMArHUTHBIX M DJIEKTPOMEXaHUYECKUX
NEPEeXOAHbIX MPOIECCOB B CUCTEMax OSJIEKTPOCHAOXKEHUS, IOIy4YeHHE HABBIKOB HMX pacueTra JUIs
NOCIIEAYIOLIETO UCIIOIb30BaHNUs ITOJIyYCHHBIX 3HAHUM NPU OLICHKE aBapUMHBIX U AHOPMAJIBHBIX PEKUMOB
IIPU IIPOEKTUPOBAHUHU U HKCILTyaTallUy IUTAIOIINX U PACIIPEAECIUTEIBHBIX CETEH.

3aga4u AUCHHUIINHBI

- IpUOOPETEHNE HABBIKOB aHAIN3a YCIOBUM BOSHUKHOBEHHUS 3IEKTPOMArHUTHBIX U
IIEKTPOMEXaHUYECKHX MEPEXOIHBIX MIPOLECCOB B KOHKPETHBIX IJIEKTPUUYECKUX CXEMax CeTe
IIPOMBILUICHHBIX IIPEANPUATHN;

- IpuOOpETEeHNE HABBIKOB PACUYETOB TOKOB CHUMMETPUYHBIX U HECUMMETPHYHBIX KOPOTKUX
3aMbIKaHW, B TOM YHUCJIE ISl BEIOOpA M MIPOBEPKH AIEKTPOOOOPYIOBAHNUS;

- IpuoOpeTeHNe HAaBBIKOB PACUYETOB CTATHYECKON M AMHAMUYECKOHW YCTOHYNBOCTH B CHCTEMaX

AIIEKTPOCHAOKECHHUS;

- HpI/IO6peTCHI/Ie HaBBIKOB B516opa MECTOHOB U CPCACTB JJIA YIYUHICHUSA IIPOTCKAHUA
SJICKTPOMAIrHUTHBIX U 3JICKTPOMEXAHUYCCKUX MCPCXOAHBIX MTPOLECCOB.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAaHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIEeTEeHIIUI !

KOI{ U HAMMCHOBAHHEC
KOMIICTCHIMNH

KO}I 1 HAMMCHOBAaHHEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

I1K-3 cniocoben
IJIAaHUPOBATh U
KOHTPOJIMPOBATh
EATEIbHOCTH I10
IKCIUTyaTaIuu
TpaHc(hOpMaTOPHBIX
IOJCTAHIINN U
pacnpenenuTeabHbIX
MTYHKTOB

N -1nk-3 Onpenenenne BUIOB
1 00beMOB paboT,
MOJIIeKAIUX BBIMTOJHEHUIO HA
TpaHcPOpMaTOPHBIX
MOJCTAHIUAX U
pacnpeenuTeNbHbIX MyHKTaX
B TIPOIIECCE MPOBEJCHUS PadoT
M0 TEXHUYECKOMY
00CITyXKUBAaHUIO U PEMOHTY

3HATh:
- OCHOBBI TEOPUH DIIEKTPOMEXAHHUECKUX
MEPEXO/IHBIX MPOIECCOB B COBPEMEHHBIX
AIIEKTPOIHEPTETUICCKUX CUCTEMAX U
CUCTEMaXx 3JIEKTPOCHAOKEHHUS;

- CXEMBI 3aMEIICHHUS JIEMEHTOB CUCTEM
AJIEKTPOCHA0KEHUS AJIs1 pacueToB
DIIEKTPOMArHUTHBIX U
AJIEKTPOMEXAHNYECKUX MEPEXOAHbIX
IIPOLIECCOB.

IIK-3 cnocob6en
MJIaHUPOBATh U
KOHTPOJIMPOBATh
JIeSITENLHOCTH 110
SKCIUTyaTalluu
TpaHcPOpPMATOPHBIX
MOJCTAHIINN U
pacnpenenuTeabHbIX
MYHKTOB

NJ1-5nk-3 O6ecnieuenue
B3aMMOJEICTBUS CTPYKTYPHBIX
MOJpa3/IeICHU1 OpraHu3aluu
MIPH JIMKBUJIALIMY HEIITATHBIX
Y aBapUMHBIX CUTyalluil Ha
TpaHc(hOpPMaATOPHBIX
MOJICTAaHIUAX U
pacnpenenuTeNbHbIX TyHKTaX

YMETh:
- AHAIM3UPOBATH IPUIUHEL
BO3HUKHOBEHUSA U GU3NYECKYIO CYIIHOCTh
MPOLECCOB HAPYIIECHUS CTATUYECKON 1
JMHAMUYECKOU YCTOMUYHUBOCTH, a TAKKE
3apaHee MPeAoTBPAIATh UX OIACHBIE
MOCJIEACTBHUS.

[TK-6 cnocoben
OCYIIECTBIISTH Pa3padOTKy
TEKCTOBOM U rpaduueckont
4acTel IPOEKTHOU
JIOKYMEHTAIMU CUCTEMBI
3JIEKTPOCHAOKEHUS
00BEKTOB KalTUTAJIHHOTO
CTPOUTENLCTBA

N-1nk-s @opmupoBaHue
MePEeYHs ONTUMATbHBIX
TEXHUUYECKUX PELICHUN
IIPOEKTHOM TOKYMEHTallUH
CHCTEMBI AJIEKTPOCHA0KEHHUS

3HATh:
- OCHOBBI TEOPHH AJIEKTPOMATHUTHBIX
MEPEXOAHBIX TPOIIECCOB IS OOIINX
pacueTHBIX 3a7a4 MO BHIOOPY CHUIIOBOTO
000pyTIOBaHUs, YCTPOUCTB PEICHHOM
3aIUTHl U aBTOMATUKH.

[TK-6 cnnocoben
OCYIIECTBIISTH pa3pabOTKy

N-2nk-s Pa3zpaboTka
KOHCTPYKTOPCKOU

YMETB:
- BBIIIOJIHATDH PacyeThl TOKOB KOPOTKHUX

3aMBIKaHUH JJI1 TPOU3BOJIBHOT'O MOMCHTA
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm

KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU

TEKCTOBOM U rpaMuecKoi | TOKYMEHTALUU HA PA3JIMYHbIX | BPEMEHM, aHAJIM3UPOBATh BIMSHUE
4acTe! IIPOEKTHOU CTaIUAX IPOCKTUPOBAHUS CIIELMAJILHON aBTOMAaTUKH HA BEJINYUHY
JOKYMEHTAllM! CUCTEMBI CHCTEMBI AJIEKTPOCHAOKEHUS Toka K3.
AIIEKTPOCHAOKEHUS 00BEKTOB
00BEKTOB KalIUTAJIbHOIO
CTPOUTEIILCTBA

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbLHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCHUTCS K OCHOBHOWM mpod)ecCHOHaIbHOM 00pa3oBaTeNbHOM IMporpaMme
[IpoekTupoBaHne u OKCIUTyaTalusl cucTeM JiekTpocHaOxkenus (mamee — OIIOIT), HanpaBneHUs
noarotoBku 13.03.02 DnexTposHepreTHKa U DIEKTPOTEXHHKA, YPOBEHb 0Opa3oBaHUs: BhICIIEE
oOpa3oBaHue - OakagaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:

- 3HaTh OCHOBBI OOIIEH TEOPUU MEPEXOJHBIX POLIECCOB B MPOCTEUIINX LIETIAX

- 3HaTh KJIACCU(PUKALMIO PEKUMOB PAOOTHI CETEH ANIEKTPOCHAOKEHUS

- 3HaTh KOHCTPYKIUIO U CXEMBI 3aMELICHUS NIEKTPUYECKUX CUHXPOHHBIX M ACHHXPOHHBIX MallluH
- YMETh PaCCUUTHIBaTh YCTAHOBHBILHUECS, aBApUIHBIC U MTOCIeaBapuiiHble peskuMbl paboTel COC
- YMETb PacCUUTHIBATh MEpeXOHbIe IpoLecchl B mpocteiimux RLC-nensx

Pe3ynbpTaThl 00y4eHus, MoJydeHHbIE TP OCBOEHUH JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCIUTUTMHBI COCTaBIISIET 4 3a4eTHBIX euHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 [MonsiTue o 37.00 | 9 1.0 - 1.0 - 0.9 - 0.30 - 33.8 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
MEePEeXOJHBIX MPOoIeccax CocTaBHUTh pacYETHYIO CXEMY 3aMELICHUs IS
IIPUMEHUTEIIBHO K ompeneneHus Toka cuMMeTpudHoro K3,
MPOCTEUIINM LETSIM paccuuTaTh napamMeTphbl B OTHOCHTEIBHBIX
1.1 | OcHoBuble gonymienus. | 30.45 0.5 - 0.5 - 0.5 - 0.15 - 28.8 - 0a3UCHBIX CIUHUIIAX C TIPUBEACHUECM K OJTHOU
[Tpeobpa3oBanue cxem CTYIHEHH TpaHcHOPMAaLUK MO CPETHUM
3aMelleHuUs] 3Ha4eHusIM KT.
1.2 | Cxewmsl 3amemenus 1t | 6.55 0.5 - |05 - 0.4 - 0.15 - 5 - Camocmoamensinoe usyuenue
pacueToB TokoB K3 meopemuueckozo mamepuana: CpaBHEHIE
pacYeTHBIX METOJIOB TOYHOTO U
MPUOJIMHKEHHOTO TIPUBEICHUS TAPaMETPOB CXEM
3ameleHus: ctp.13-56 B ucrouHuke "YIbSHOB,
C. A. DneKTpoMarHuTHEIE IEPEXO/IHbIE
MPOLIECCHI B 3JIEKTPUYECKUX CHCTEMAX :
YUEOHHK ISl 3JIEKTPOTEXHUUECKHUX U
SHEpreTUUecKUX By30B U (hakyibreToB / C. A.
VYibsHOB . — 2-¢ U311, cTep . — M. : Tux Apuc,
2010 .- 520 c. - ISBN 978-5-904673-01-7 ."
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[2], m.4
[5], ctp. 12-34
2 Tpexcdaszusle koporkue | 52.1 3 - 15 - 0.3 - 0.3 - 47 - Ilod2omogxa Kk mexkyuiemy KOHmMpOIo:
3aMBIKaHHS [TpeoOpa3oBaHKe cXeMbl 3aMeIEHHS K
2.1 TpexdazHoe KOpoTKOE 28.7 1 - 0.5 - 0.1 - 0.1 - 27 - npocreinieMy Buay. OnpezeneHue Ha4aTbHOTO
3aMBIKaHHE B 3HAUEHHMsI IEPUOINUECKOIl COCTABIISIIOLICH TOKa
HEpa3BETBICHHON tpexdasznoro K3. Pacuer sxBHBaneHTHON
eTu. MOCTOSIHHOW BPEMEHH 3aTyXaHHsI
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2.2 | Ilpaxktnueckue meronsl | 16.7 0.5 0.1 0.1 15 anepuouuecKon cocTapistonei. Pacuer
pacuera nepexoaHOro yaapHoro Toka. OnpezeneHue AeiCTByIOLIEro
nporecca KOpOTKOro 3HaueHMs Toka K3 B 3a1aHHOM BBIKITIOUaTENe B

3aMBIKaHHS B CJI0KHOMN MOMEHT OTKJIIOUEHHS.
cxeme Camocmoamenvroe usyuenue
2.3 3aMbIKaHUS B 6.7 0.5 0.1 0.1 5 meopemuueckozo mamepuana: IlepexoqHele u
pacrpenenuTeIbHbIX ceepxnepexogabsie 3/]C 1 peakTHBHOCTH
CETSAX U CHCTEMax CHHXPOHHOI MaIlIMHBL, NX CPABHEHHUE.
NIEKTPOCHAOKEHHS VYpaBHEHUS 3EKTPOMArHUTHOTO MEPEXOJHOTO
nporecca. BuesanHoe K3 cunxponHO
MaIlIHBL
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:
[4], cTp. 23-48
[5], ctp. 58-73
3 Hecummerpuunbie 18.30 0.5 0.5 0.30 15 Ilodzomogka K mexyuwiemy konmpoio: Jins
PEKUMBI 0 HavaJbHOTO MOMEHTA BPEMEHH aHAINTHIECKH
3.1 | Ocuosasle monoxenns | 11.80 0.2 04 0.15 10 OTIpEICTINTh 3HAYeHHE ToKa onHOo(a3Horo K3 B
B MCCJICIOBAHUH 5 touke K(N). [TocTponTs BEKTOpPHYIO AHATpaMMy
HECUMMETPUYHBIX HanpspkeHuH Ha muHax 10 kB noacrannmu B.
MePEXOHBIX Camocmoamenvhoe usyuenue
TIPOLIECCOB. meopemuuecko20 mamepuana: IIpuMeHIMOCTD
3.2 OnHokpaTHas 6.50 0.2 0.1 0.15 5 METO/Ia CHMMETPHUYHBIX COCTABIIAIOIINX K
nomnepeyHas 5 HCCJICIOBAHUIO IIEPEXOHBIX IPOLECCOB.
HECUMMETpPUS [TapameTpsI 21€MEHTOB I TOKOB OOPAaTHOH H
HYJIEBOH T10CJIE10BATENBHOCTEM.
Pacnpenenenue u Tpanchopmanus TOKOB U
HanpspkeHni. OTHOKpaTHas onepeyHas
Hecummetpusi. OnHodazHoe, AByx(da3Hoe n
nByx(azHoe Ha 3eMII0 KOPOTKOE 3aMbIKaHHE.
[IpaBuiio 5KBUBaJEHTHOCTH NPSAMOMH
rocJe1oBaTesIbHOCTH. KoMIuekcHbIe cXeMbl
3amerienus. CpasHenue BunoB K3. BextopHeie
JMarpaMMbl TOKOB M HalpsDKEHUH.
H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:
[5], ctp. 315-339
4 Pacuers! ycroituuBoctu | 18.60 1.0 0.3 0.30 15 Iodzomoeka k mexyuiemy KOHmMpoao:

IIPOCTENIINX CUCTEM

Onpenenuts Ko3QPHUINEHTHI 3amaca




4.1 Craruyeckast 11.75 0.5 0.1 0.15 10
YCTONYHMBOCTH

4.2 Junamudeckas 6.85 0.5 0.2 0.15 5
YCTONYHMBOCTH

CTaTUYECKOH yCTONUMBOCTH NpH Nepeaue
MOIIIHOCTH OT JIEKTPOCTAHIMH A B CUCTEMY
JUIS TPEX CIIydaeB: - TEeHepaTopHl CT. A He
HMEIOT aBTOMAaTHYECKUX PETYIATOPOB
B030yx1eHust (APB) - reHepaTopsl CHaOKEHBI
APB nponopuuoHaabHOro TUIIA; - FEHEPATOPhI
cHaOxeubl APB cuinpHOTO neficTBHS.
OmnpenenuTs IpenebHOE BPEMs OTKIIFOUEHHS
Tpex(a3zHoro 1 0THO(PAZHOTO KOPOTKUX
3aMbIKaHW B Havane auHnn JI-1.
CamocmoamensHoe usyuenue
meopemuuecko20 mamepuana: OCHOBHBIC
MIOJIOXKEHHUS, IPUMEHAEMBIE TIPU aHAIIU3E.
IlonsTHE O CTATUYECKON U AMHAMUYECKOHN
yctoiunBocTU. OCHOBHBIE MOHATHUS U
onpeneneHus. CraTuueckasl yCTOMYUBOCTb.
XapaKTepHCTUKU MOIIHOCTH IEKTPONIEPESaun.
BekropHsble nuarpaMMbl. XapakTEpUCTHKH
MOIIHOCTH MpOCTEHIIeN cucTeEMBbl. BEKTOpHBIE
JUarpaMMBbl U COOTHOLIEHUSI MEKIY
napameTpamu. XapaKTEpUCTHKA MOLTHOCTH
JNEKTPOIepeiady C TeHepaToOpaMH,
ocHareHHsIME APB npomnoprironansHOTo u
CHIIBHOTO AeiicTBUs. CTaTHUECKue,
JTUHAMUYECKHE M BHEIITHNE XapaKTePUCTUKU
MOUIHOCTH MPOCTEHIIEH CUCTEMBI.
JeiicTBUTENbHASI XapaKTEPUCTHKA MOITHOCTH.
[IpakTHyeckne KpUTEPUU CTATHUECKOU
ycroiiunBocTu. OCHOBHBIE COOTHOILIEHHS
MeXy MapaMeTpaMH pexnMa B IpocTeimei
cucteme. [Ipsmoil kputepuid cTaTHUECKON
ycroitunBocTH. Ornpenenenue ko3 punnenrta
3amaca. KocBeHHBIE BTOPHYHBIE KPUTEPUH
CcTaTUYeCKOH ycroitunocTu. Ilpumenenue
MIPAKTUIECKUX KPUTEPUEB YCTOHUNBOCTH.
JnHamuueckasl yCTOMYMBOCTb.
DJIeKTpOMeXaHNYECKUE TTePEXOTHBIE TPOIECCHI
py OONBIINX BO3MYIIEHISX. 3a/1aun
UCCIIEIOBAHNS U OCHOBHBIE JIOMYIIEHUS.
KonnuecTBeHHas olleHKa OTHOCUTEIBHOTO
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JIBUXKEHUS poTopa reHeparopa. [Ipasuio
IuIoIaael mpyu paboTe reHepaTropa Ha HIMHBI
0OecKOHEUHON MOITHOCTH. YNCIIEHHBIE METO/IBI
peIeHus HeMMHEHHBIX ar(depeHITnaTbHBIX
YpaBHEHHH ABMKEHHS POTOPOB T'€HEPATOPOB
CHCTEMBL: METO/]] TOCIIE0BATEIBbHBIX
HHTEPBAJIIOB — MOAU(DHKAIINSA MeTo A Difepa,
meronbl Pynre-Kyrra, MmeToas! «miporsosa-
Koppekumny». CriocoObl OBHIICHUS
JUHAMUYECKON yCTONYHUBOCTH.

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], cTp. 56-70
[3], cTp. 22-41
3a4er ¢ OLEHKOI 18.0 - - - - - 0.3 - 17.7
Bcero 3a cemectp 144.00 8.0 4.0 2.0 - 1.20 0.3 110.8 17.7
0
Hroro 3a cemecTp 144.00 8.0 4.0 2.0 1.20 0.3 128.5
0

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanbHbIe KOHCYIBTAIIMH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTaIlMK TIO pa3/ieinaM
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii KoHTposb; [TA — npomexyTrouHas

aTrTecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. ITonamue o0 nepexoOHbIX npoyeccax NPUMEHUMeIbHO K NPOCMeNUUM Yensim

1.1. OcHoBubie nonymenus. [Ipeobpa3oBaHue cxem 3aMelIeHUs

[ToHsiTHE O pacYeTHBIX YCIOBUAX. TOUHOE M MPUOIMKEHHOE TIPUBEICHUE TapaMETPOB CXEMBI K
onHOU cTyneHn. CUcTeMa OTHOCUTEIBHBIX €AMHHUIl. MeToapl MpeoOpa3oBaHMs CXEM 3aMEIICHHUS.
Koaddurmentst pactipeneneHus. [I[pumeHeHe NPUHITUITA HATOKEHUS.

1.2. Cxembl 3ameIieHus A1 pacyeToB TOkoB K3
CxeMbl W MapameTphl IS DJIEMEHTOB CHUCTEM JJeKTpocHabxkeHusi. [IpeoOpasoBanme cxem
samernenus. Koaddunuents pacnpenenenus. [[pumeHeHne npuHIKNAa HATOKCHHUS. .

2. Tpexd)a3Hbze KoponiKue 3aMblKaAHUA

2.1. Tpex(dazHoe KOPOTKOE 3aMbIKaHHE B HEPA3BETBICHHOW EITH.
JelicTBytolue 3HAa4YeHUs TOJHBIX BEIWYMH W HMX OTIEIBHBIX clararomux. Ormnpezenenue
SKBUBAJICHTHOM MMOCTOSIHHOM BpEMEHH..

2.2. IlpakTuyeckue METObl pacyeTa MepexXoaHOr0 IpoLecca KOPOTKOrO 3aMbIKaHUS B CIIOAKHOU
cxeme

O6mue 3ameuanus. [lpubnmxeHHbll yder cucremsbl. [IpakThueckuil pacueT HayalabHOIO
CBEPXIIEPEXOIHOIO U YAApHOTo TOKOB. OmpeieneHne NepuoguIecKoi cilararolie Toka 3aMbIKaHUs
B IIPOM3BOJILHBIA MOMEHT BpeMeHH. Pacder TokoB K3 11t BBIOOpa v MpoBEpKH 000PYAOBAHHUS.

2.3. 3aMbIKaHMs B PACHIPEICIUTENBHBIX CETSIX U CUCTEMAaX 3JIEKTPOCHA0XKEHUS

OcoOenHoctu pacyeroB TokoB K3 B pacmpelnenuTenpHBIX CETAX: Y4eT aKTUBHBIX
COIIPOTHUBIIEHUH, TEMJOBOTO CHaja TOKAa 3aMbIKaHUS Ha 3€MJII0 B CETSIX C H30JIMPOBAHHOM
HelTpanbio. KommeHcanus €MKOCTHOrO TOKa 3aMblKaHMs. BeKkTopHble aMarpaMMbl TOKOB U
HanpspkeHui. Pacdersr TokoB K3 B ycranoBkax no 1000 B. Yuer comporuBienuii nenum K3 —
KOHTAKTHBIX COEIUHEHWM, IIUH, TpaHCPopMaTopoB Toka U T.J. OCOOEHHOCTH B OINpeAeeHUU
yJIapHOTo KO3 PUIMEHTa. .

3. Hecummempuuruole pexcumbi

3.1. OcHOBHBIE NIOJIO’KEHHUS B UCCIIEJOBAaHNY HECUMMETPUUYHBIX NIEPEXOIHBIX IIPOLIECCOB.

[TapameTpbl 2JI€MEHTOB M CXEMbl OTAENBHBIX HocieaoBarenbHocTell OOmue 3aMedaHus.
OOpa3oBaHue BBICHIMX T'apMOHHUK. [IpUMEHMMOCTb MeTO/a CHUMMETPUYHBIX COCTABISIONIMX K
HCCJIEJOBAaHUIO TIEPEXOIHBIX IpoleccoB. [lapameTprl 31€MEHTOB ISl TOKOB 0OpaTHOM U HYJEBOM
nocienoBarenbHocTel. Pacnipenenenue u TpaHcopmaiius TOKOB U HapsHKEHUH. .

3.2. OnHOKpaTHAs NornepeyHasl HECUMMETPUS

OnHodaszHoe, aByx(dasHoe u AByX(a3HOe Ha 3eMIII0 KOpPOTKOe 3amblkaHue. [IpaBuio
HKBHUBAJIEHTHOCTU TPSAMOM MocienoBaTenbHOCTH. KomruiekcHble cxembl 3amelneHusa. CpaBHEHHE
Buao0B K3. BekropHble quarpaMmsl TOKOB U HanpspkeHUH. [IprMeHeHne npakTuyeckux METo0B K
pacyeTy epexoIHOro mporecca Npu OAHOKPATHON MONEPEYHON HECUMMETPHH. .

4. Pacuemul ycmotu4ugocmuy npoCcmeuux cucmem

4.1. CraTnueckast yCTOHYMBOCTh



XapakTepUCTUKU MOLIHOCTH 3JJIEKTporepenadn. BexTtopHble auarpaMMbl. XapaKTepUCTUKHU
MOIIIHOCTH MPOCTEUIIEeN CUCTEMBI. BEKTOpHBIE 1HarpaMMbl U COOTHOLIEHUSI MEXAY IapaMETPaMH.
XapakTepucTUKa MOLIHOCTU  3JEKTpolleperadd ¢ TIeHepaTopamu, oOcHameHHbiMH APB
MIPONOPUMOHAIBHOIO W CHJIBHOIO JedcTBUs. JIeHCTBUTENbHAs XapaKTEPUCTUKA MOIIHOCTH.
[IpakTuueckue KpUTEpUHU CTaTUUYECKOM ycTOMuMBOCTU. (OCHOBHBIE COOTHOLIEHUS MEXAY
napaMeTpamMu pexuMa B mpocteiiieid cucteme. [IpssMoit KpuTepuil CTaTUUECKON YCTOMYMBOCTH.
Omnpenenenne kodd¢duuumenta 3anmaca. KocBeHHbIE BTOpPUYHBIE KPUTEPUH  CTATHUECKOU
ycTolunBOCTU. [IpuMeHeHne npakTHUeCKNX KpUTEPUEB YCTOUUNBOCTH. .

4.2. Jlunamuyeckasi yCTOMUMBOCTb

OJEeKTpOMEXaHUYECKHE IEepEXOIHble IPOLECChl MPH OONbIIUX BO3MYILUEHHUSX. 3ajadyu
UCCJIEIOBaHMSI U OCHOBHbIE aonyuieHus. KosnyecTBeHHasl OLlEHKA OTHOCHTEIBHOIO JABM)KECHUS
poropa reHeparopa. IlpaBuno miomaneil npu paboTe reHepaTopa Ha IIHWHBI OECKOHEYHOH
MOILTHOCTH. YMCIEHHbIE METOABl pELICHUS HEeMWHEHHbIX udQepeHIaTbHbIX ypaBHEHUH
JBIDKEHUS POTOPOB TE€HEPATOPOB CHUCTEMBI: METOJ| IIOCIEJOBATEJIbHBIX HWHTEPBAJIOB —
Moaupukanus meroaa Ditniepa. CriocoObl MOBBILIEHUS JMHAMUYECKON YCTOWYMBOCTH.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. HecummeTpuyHbIe peKUMBIL;
2. IIpakTrdeckre METOIbI pacdyeTa NEPEXOIHOT0 NMPOoLecca KOPOTKOTIO 3aMbIKAHUS;
3. IlonsiTHE O CTAaTUYECKON U AUHAMUYECKOW YCTOMYMBOCTH;
4. PacueTsl yCTOMYMBOCTH IPOCTEUILINX CUCTEM;
5. OpHOKpaTHas nonepeyHasi HECUMMETPHUSL.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO

3.5 KoncyabTauuu

[pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

1. TlonsTHe 0 MEPEeXOAHBIX MpoIleccax MPUMEHHUTEIBHO K MpocTeimuM 1ernsiMm OCHOBHBIE

JOMYUIEHUS.

[IpakTrueckue METOIBI pacyeTa MEPEXOAHOTO MPOIEcca KOPOTKOTO 3aMbIKAHUS.

3. IlpaBuno »KBHUBAJEHTHOCTH TMPSMOM TMOCIHEAOBATEIHHOCTUH. KOMIIJIEKCHBIE CXEMBI
3amemnienus. CpaBHeHnue BuioB K3.

4. OCHOBHBIE TMOJIOKEHUS, TPUMEHSAEMbIEe MpPH aHaIN3€ CTAaTUYECKOW U JTUHAMUYECKOU
YCTOMYUBOCTH

N

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arutaHMPOBaHHbBIE PE3YIBTATHI O0YUYEHHS M0 AUCIUILTHHE
(B COOTBETCTBHH C pa3aeioM 1)

Konpr
WHUKATOPOB

Howmep paznena

JTUCLUTLIUHEI (B

COOTBETCTBUHU C
n.3.1)

1]12]3]4

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHHUE)

3HATh:

CXEMbI 3aMCIICHUSA JJIEMEHTOB CUCTEM 3JI€KTpOCH36}KCHI/I${ JJIA
PaCUYCTOB SJICKTPOMArHUTHBIX U SJICKTPOMEXAHNYCCKUX MEPEXOJHBIX
IIpOoHcCCOB

N-1nk-3

KoHnTtposbHas pabota/3amblkaHus

OCHOBBI TCOPUHU BJICKTPOMEXAHNUYCCKUX IMMEPCXOIHBIX ITPOLICCCOB B
COBPEMEHHBIX 3JICKTPOIHEPTETUICCKUX CHCTEMAX M CUCTEMaX
AIEKTPOCHAOKCHHS

NI-1nk-3

TectupoBanue/IloHsTHE O IEPEXOAHBIX
poueccax IpUMEHUTEIbHO K
IIPOCTEUIINM LIETISIM

OCHOBBI TEOPUH JIEKTPOMArHUTHBIX TIEPEXOHBIX MPOIECCOB IS
O0IIMX pacyeTHBIX 3ajay 10 BIOOPY CHIIOBOTO 000PYAOBaHMUS,
YCTPOWCTB PENICHHON 3aIIUThl U aBTOMATHKH

NJ1-1nk-6

KontposbHas pabota/y cTOMYUBOCTD

YmMmeTh:

aHAJIM3UPOBATh NPUUMHBI BOSHUKHOBEHUS U (PU3HUECKYIO CYIIHOCTD
IIPOLIECCOB HAPYIIEHUS CTATUYECKON U JUHAMUYECKON
YCTOMYHMBOCTH, a TAK)KE 3apaHee MPpe0TBpalllaTh X OMacHbIe
TIOCJIEACTBHS

WNJI-5nk-3

Kontponbnas padota/Pexumbl

BBITIOJIHATH PACYE€Thl TOKOB KOPOTKHX 3aMbIKaHUM IS
MIPOU3BOJIBHOIO MOMEHTA BPEMEHHU, AHAIIM3UPOBATh BIUSIHUE
CHenMaIbHOM aBTOMATHKY Ha BeTUYNHY Toka K3

N/I-2nk-6

Kontponbnas pabota/Pexumbl
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
9 cemecTp

Dopma peanuzanuu: KoMneoTepHoe 3a/1aHue
1. ITonsiTve 0 MEpeXOHBIX MpoLIEcCcaX MPUMEHUTENBHO K IpocTeiuM 1ensM (TectupoBaHue)

Dopma peanuzanuu: [Tucemennas padora
1. 3ampikanus (KonTtponbhas pabota)
2. Pexxumsl (KoHnTposbHas pabora)
3. YcroitunBocts (KonTponbsHas pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

3auem c oyenxou (Cemecmp Ne9)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM U 3a4eTHOM cocTaBisitomux. [Ipu ocBoeHnn
JTUCLUILINHBL Ucnonb3yeTcs cucreMa bBAPC

B nunnoM BeICTaBIsETCS OICHKA 3a 9 CEMCCTD.

Ipumeuyanue: ONieHOYHBIC MAaTEPUAITHI TI0 JUCIUILINHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 IleyaTHbIe U YJIEKTPOHHbIE HU3IAHNS

1. Benukos, B. A. TlepexoHbie 3JIEKTPOMEXaHUYECKHE MTPOLIECCHI B AJIEKTPUUECKUX CUCTEMAX :
Y4eOHUK U1l 31IEeKTPOIHEPreTHUECKUX clieluanbHoCTel By30B / B. A. Benukos. — 4-e u3n.,
nepepad. u gon. — M. : Beiciias mikona, 1985. — 536 c.;

2. 1. B. Apmees, E. II. I'yces, A. II. Jonros, B. M. 3eipsinoB, B. M. JleBun- "Ilepexoanbie
MIPOIIECCHI B ANEKTPUUECKUX CUCTeMaX: cOopHUK 3anau", M3gatenbctBo: "HoBocubOupckuit
rocyJapCTBEHHbIN TexHndeckuil ynusepcutet”, HoBocubupck, 2014 - (331 ¢.)
https://biblioclub.ru/index.php?page=book&id=436254;

3. XKnanos, I1. C. Bonpocs! ycroitunBoctu snextpudeckux cuctem / I1. C. XKnanos ; Pex. JI. A.
KyxoB. — crepeorurr. — M. : Anbsiae, 2015. — 456 ¢. — ISBN 978-5-91872-101-8.,;

4. IlepexoaHbIe MPOLECCHI B AMEKTPOIHEPIETUUECKUX CUCTEMAX : YU€OHHUK ISl BY30B IO
HanpasiieHuIo "DnekTposHepretrka u anekrporexnuka" / U. I1. Kproukos, B. A. Crapmmnos, 1O.
I1. I'yces, M. B. [Tuparopos, Hau. uccnea. yu-t "MOU" (HUY"MBHN"). — M. : U3a1-80 MDU, 2018.
—396 c. — [1obeautens Beepoccuiickoro koHKypca pykonucei yaeOHoi, HaydHO-TEXHUYECKON U
crpaBoyHOM nuTepatypsl 1o 3Hepreruke 2017 r. — ISBN 978-5-7046-1948-2.
http://elib.mpei.ru/elib/view.php?id=10738;

5. VubsHOB, C. A. DIIEKTPOMAarHUTHBIE IEPEXOIHBIE IPOLIECCHI B MJIEKTPUUYECKUX CUCTEMAX !
Y4eOHHUK YIS DIIEKTPOTEXHUYECKUX U SJHEPTETHUECKUX BY30B U PakyinbreToB / C. A. YIbsSHOB. — 2-¢

u3M., crep. — M. : Tun Apuc, 2010. — 520 c. — ISBN 978-5-904673-01-7..
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;
3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;
4. Buneoxondepenuuu (Maitan, Coepmkas, BK u mp).

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. 9BC "Koncyabsrant ctyaenta' - http://www.studentlibrary.ru/

5. Daexkrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

6. ITopTan oTKpBITHIX AaHHBIX Poccuiickoii ®enepanuu - https://data.gov.ru

7. Ba3za OTKPBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAIBHOI 3a1uThl PD -
https://rosmintrud.ru/opendata
8. ba3za OTKPBITHIX JaHHBIX MPO(ecCHOHATBHBIX CTAHAAPTOB MUHHCTEPCTBA TPyAa U
conuaabHoi 3anmThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

9. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOT0 pa3BuTus P® -
http://www.economy.gov.ru
10. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata
11. DnexkTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynutopumn, OcHamenune
HaHMeHOBaHHe
Y4eOHble ayauTopun K-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKAa UHTEPAKTUBHAS,
JUTSL IPOBEJICHUS MYJIbTUMEAUNHAS KOMIIBIOTEPHAsS CETh C BBIXOJIOM B MIHTEpHET,
JIEKUMOHHBIX 3aHATUN U CTyus MYJIbTUMEIUNHBIN IPOEKTOP, KOMIIBIOTED

TEKYIIEro KOHTPOJIS

MEPCOHAIbHBIN

K-417/7, CBeroBas
YepHasl CTyaus

CTYJI, KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
WuTepHeT, MUKpOGOH, MyJIbTUMETUIHHBIN
IIPOEKTOP, IKpaH, 000pyAOBaHNE
CIELNAIN3UPOBAHHOE, KOMIIBIOTED
[IEPCOHAJIbHBIN

VYyeOHble ayAUTOPUH XK-417/1, CTOJI MIPENOIaBaTENsl, CTOJI KOMIIBIOTEPHBIH,
JUISL TIPOBEJICHUS KomnbrorepHbiit mkad 17 JOKyMEHTOB, Kad I OACKIbI, CTOJ
MPAKTUYECKUX 3aHITUH, knacc 10 MMMCbMEHHBIN, KOMIIBIOTEPHAsL CETh C BBIXOJOM B
KP u KII NuTtepHeT, nocka MapKepHasi epeIBHKHas,
KOMIIBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHJIUITUOHED, CTeH]T MH()OPMAITMOHHBIN
VY4eOHble ayAUTOPUHI K-417/1, CTOJI IPEIN0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
JUISL TIPOBEJICHUS KomnerorepHubrit mkad 17 JOKyMEHTOB, MKad I OACKIbI, CTOJ
MIPOMEKYTOUHOMU knacc UJJ10 MMMCbMEHHBIN, KOMIIBIOTEPHAsL CETh C BBIXOJOM B
aTTecTaluu NuTtepHeT, nocka MapKepHasi epeIBHKHas,
KOMIIBIOTEP MEPCOHANBHBIN, IPUHTED,
KOHJIUIIUOHED, CTeH]T MH(OOPMAITMOHHBIH
ITomemenus ans HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI MIUCbMEHHBIN,
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CaMOCTOSITEITbHOM JlexumoHHas BelIaJIKa JUIsl OAEK/bl, KOMIBIOTEPHASI CETh C
paboThI ayuTopus BbIX0I0M B IHTEpHET, KOMIIBIOTED
NePCOHANIbHBIN, IPUHTEP, KOHIUITUOHED
ITomemenus s XK-2000, CTOJI, CTYJI, KOMIIBIOTED IIEPCOHAIbHBIN,
KOHCYJIbTUPOBaHUS Kondepeni-3an KOHUIIOHEP
naa0
ITomemmenus st K-417 /2a, CTeJUIaX MJid XpaHEHUS] MHBEHTAaps, SKPaH,
xpaHneHus odopynoBanus | [lomerienue st yKa3Ka, apXHUBHbIE IOKYMEHTHI, TUIIJIOMHBIE U
1 y4yeOHOro UHBEHTaps WHBEHTapsI KypCOBbI€ pabOThI CTYIEHTOB, KaHLIETSAPCKUI

IIPUHAJUIC)KHOCTH, CIIOPTUBHBIN UHBEHTAPb,
XO351ICTBEHHBIN MHBEHTAPb, 3al1aCHbIE
KOMIUIEKTYIOIHE Uit 000pyI0BAHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HepeXOI[HI)IC IMPOLECCChI B CUCTCMAX C-)J'I@KTpOCHa6}KCHI/IH

(Ha3BaHME AUCIMILIMHBI)

9 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

[TonsiTHE O MEPEXOAHBIX MpoIleccax MPUMEHHUTENIBHO K pocTeinmm nensam (TectupoBanue)
3ambikanus (KontponbHas paboTa)

Pexxumel (KonTpoibsHas pabota)

VYcroitunBocts (KoHTposbHas padboTa)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

Wunekc KM- | KM- | KM- | KM-
Homep Pa3en muciumminHbl KM: 1 2 3 4
paznena Henens 2 4 6 8
KM:
1 [TonsiTve 0 mepexoaHbIX Mpolieccax MPUMEHUTEIBHO K
IPOCTEHIINM LEMsIM
11 OcHoBHbIe gonymieHus. [IpeodpazoBanue cxem 3aMelieHus +
1.2 Cxempl 3aMelieHus s pacueToB TokoB K3 +
2 Tpex¢azHble KOPOTKUE 3aMbIKaAHU
21 Tpexda3Hoe KOPOTKOE 3aMbIKaHHE B HEPA3BETBICHHOM +
' LeH.
29 [TpakTHyeckre METo/bI pacueTa MepexoJHOro mpolecca +
' KOPOTKOT'O 3aMbIKaHUS B CJIO)KHOM cXeMe
23 3aMbIKaHUS B PACHIPEETUTENBHBIX CETIX U CUCTEMAX +
] AIIEKTPOCHAOKEHUS
3 HecumMmeTpuuHble pesxuMbl
31 OCHOBHBIE TIOJIOXKEHHUS B UCCIIEIOBAHUN HECUMMETPHUYHBIX +
' IIEPEXOHBIX ITPOLIECCOB.
3.2 OnHOKpaTHas MomnepeyHasi HECUMMETPHS +
4 PacueTsl ycTONYMBOCTH IPOCTEUIIUX CUCTEM
4.1 Craruyeckast yCTOWUMBOCTD +
4.2 JlnHamunueckass yCTOHYMBOCTD +
Bec KM, %: | 10 30 40 20

15




